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Description 

The invention relates to a food composition and method for the reduction of oil in fried products. The reduction In 
oil retention, both absorbed and adsort>ed, is acconrplished by forming a dry coating Including hydrocolloid and polyva- 
5 lent cations on food prior to frying. 

Strong, in U.S. Patent No. 3.397.993, discloses a process for preparing frozen french fry potato segments. Strong 
does not coat the potato segments as is provided by the present invention. 

In W. L Gold, US. Patent No. 3,424,591 and M. A. Meyers, US. Patent Na 4,900,573, potato strips are dipped in 
polymer solutions, drained and fat fried with the polymer layer still wet (hydrated). The coating used in the present inven- 
10 tion is dried prior to frying. 

In S. Olson, US. Patent No. 4,51 1 .583, potato strips are disclosed as being dipped in polymer solutions, drained, 
dried and fat fried. Olson does not disclose a potato having a salt bridged gel coating as used in the present invention. 

Prosise in U.S. Patent 4.917,908 discloses reduced oil french fried potato products and process for preparing by 
coating potato pieces with polyvinylpynrolidone. Prosise does not disclose a potato having a salt bridged gel coating as 
IS used in the present invention. 

In Research Disclosure, vol. 06. No. 182. June 1979. page 332; Abstract Na 18237. a method is disclosed fbr coat- 
ing a food product with a batter containing a water-soluble alginate salt such as sodium alginate. The coating is set by 
poacNng the product in a hot aqueous solution of a polyvalent metal salt such as calcium chloride, whereby the t>atter 
is set by gelatinisation of the starch component. After rinsing, drying and optionally freezing, the coated product can be 
20 fried. The coating is effective to limit the amount of oil absorbed during frying. 

In British Patent Na 1079628. a process is disclosed for preparing fried potato products In which whole potato 
pieces are blanched, contacted with an aqueous solution of a fiim-forming hydrocolloid such as sodium carboxymeth- 
ytcellulose or (hydroxypropyl) methylcellulose and then fried. The thus-formed film helps to reduce oil absorption by the 
potato products. 

25 European Patent Application Na 00481 23 discloses an algin emulsion coating obtained by treating algin emulsion 
with divalent or trivalent metal ions. Calcium chloride is preferred. Coatings thus-formed are thought to work as an oil 
barrier. 

A gel is a form of matter intermediate between a solid and a liquid. It consists of polymers, or long-chain molecules, 
cross-linked to create a tangled network and immersed In a liquid medium. The properties of the gel depend strongly 
30 on the interaction of these two components. The liquid prevents the polymer network from collapsing into a compact 
mass; the network prevents the lk;uid from flowing away Depending on chemical composition and other factors* gels 
vary in consistency from viscous fluids to fairiy rigid solids, but typically they are soft and resilient or jellylike. 

The equivalent weight of a substance is the weight tiiereof that confines, neutralizes or reacts with another sub- 
stance. 

55 Matrix foods are finely cut and tiien shaped. They nnay be cooked and/or contain additives such as flavors, binders 
and fillers. 

There is a need in the food industry for food with less fat, cholesterol and calories. The health consciousness of 
consumers demands low-fat food having the gustatory attributes (flavor, texture, unguency. etc.) of high-f^t fbod. The 
invention disclosed herein includes fbod compositions having reduced fat content while retaining the flavor, texture and 
40 color of ttie afore mentioned fried food products. 

In accordance with a first aspect of the invention, there is provided a fried food composition with reduced oil or tot 
absorbed therein comprising a food at least partially coated with at least one hydrocolloid coating, characterised in that: 
said hydrocolloid coating is a gel coating formed by the reaction of a polyvalent cation and at least one polyvalent cation 
crosslinkable hydrocolloid gel-forming compound selected from the group consisting of 

45 

(a) pectin, pectinic ackJ. pectic add and salts thereof, pectinates. polygalacturonates and salts thereof, carra- 
geenan or mixtures thereof, arable acid, gum tragacanth or mixtures thereof, gum karaya, gum arable, gum ghatti. 
agar, gelatin, gellan. pullulan. curdlan, propylene glycol starch, scleroglucan or mixtures thereof, or 

(b) a compound of the general formula: 

50 
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20 wherein 



is an alpha (a) or a beta (p) glycosidic bOTKl, 
n is an integer from 10 to 10*000. 
X is indeperxiently selected n times from 



. O 



II I 0 

-C-OM, -CHj-O-CHj-C-OM, -C-NHj, 



30 



o o 
0 II 
-CH2-O-CH2-CH2-C-OM, and -C-OM,, 



35 



M Is H or a cation, 
Ml is H or methyl. 

R is H. CH3. C2H5-. -(CH2CH2-0)y-H, or 



40 



CH3 

-CH^-CH-OH, 



46 



SO 



55 



and 

yis 1 or 2. 

and further characterised in that said polyvalent cations are present in an amount equal to at least 40% of the amount 
of cation required to neutralise the hydrocollold in said coating, and in that the coating is dried on the food prior to frying 
and is a thin coating on the coated food that is fried In an oil or fat at a temperature in the range 100 to 200''C to form 
the at least partially coated fried food having an oil or fat content that is significantly reduced with improved organoleptic 
properties. 

According to a second aspect the invention is a method for preparing a fried food composition with reduced oil or 
fat absorption characterised in that it comprises the stops of: 

(a) at least partially coating the food with at least one hydrocolloid gel coating fbrmed by the reaction of a polyvalent 
cation and at least one polyvalent cation crosslinkable hydrocolloid gel-fomnlng compound selected from the group 
consisting of: 
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(i) pectin, pectinic acid, pectic acid and salts thereof, pectinates. polygatacturonates and salts thereof, carra- 
geenan or mixtures thereof, arabic add, gum tragacanth or mixtures thereof, gum karaya, gum arabic, gum 
ghatti. agar, gelatin, gellan, pullulan, curdlan. propylene glycol starch, sderoglucan or mixtures thereof, or 
(iO a compound of the general formula: 



10 



IS 



E<L. _ 




20 



25 



wherein 



— is an alpha (a) or a beta (p) glycosidic bond. 

n is an integer from 10 to 10.000. 

X is independently selected n times from 



30 



O 0 0 

II 11 II 

-C-OM, -CHj-O-CHj-C-OM^ -C-NHj, 



35 



It II 

-CH2-O-CH2-CH2-C-OM, and -C-OM,, 



40 M is H or a cation, 

is H or methyl, 
R is H. CH3, C2H5-. -(CHa-CHgOVH. or 



CH3 
I 

-CHj-CH-OH, 



so 



and 

y is 1 or 2, 



and wherein said polyvalent cations are present in an amount equal to at least 40% of the amount of cation required 
to neutraHse the hydrocolloid In sakl coating; 

(b) drying the coated food, and 

(c) frying the dried, coated food in a cooking oil or fat at a temperature in the range 1 00 to 200^*0 to form the at least 
partially coated fried food having an oil or f^t content ttiat is signif Icantiy reduced with inproved organoleptic prop- 
erties. 



Figure 1 is a schematic diagram of tiie general process steps used in the invention. 
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Rgure 2 is a schematic diagram of coating process steps used in the invention. 

Figure 3 is schematic cross-section side view of a coated tissue composition in accordance with the invention. 
A food composition, product and method of making thereof uses tissue, such as vegetable, meat, fish, poultry, proc- 
essed foods, dough*based foods, or battered foods. The tissue is coated with at least one coating, dried and fried. Ini- 

5 tially the coating is a gel including water, hydrocolloid gel forming compounds and a cross-linking agent such as 
polyvalent cations. The coating at least partially encloses the outer surface of the tissue. The coating is dried prior to 
frying The coating (initial, dried and fried) includes at least 40 percent equivalent weight of cross-linking agent based 
on the neutralization equivalent weight of the hydrocolloid. The dried coating is adapted to substantially impede ttie pen- 
etration of oil tiierethrough. The coated fried products have a low concentration of cooking oil. 

10 When this invention concerns dough-based or battered foods, the fried food product composition also has reduced 
oil or fat absorbed therein; the dough or batter has a reaction product of a crosslinking agent and at least one crosslink- 
able hydrocolloid gel forming compound having a low molecular weight applied as a coating to the dough-based food 
or to tfie battered food product prior to frying. 

In accordance with the invention, tissue such as vegetable, meat fish or poulti'y is coated and fried to form low fat 

IS food. The tissue is coated with hydrocolloid, dried and fried to produce a low oil product Frying is carried out in cooking 
oil. As used here oil refers to oil and/or fat The coating may be applied as a powder, or as a solution. The solvent of tiie 
solution may include water or a more volatile liquid to increase the rate of drying. 

The coating includes cross-linking agents, such as polyvalent cations, for example metal ions, and at least one low 
molecular weight hydrocolloid gel forming compound, which forms a gel by complexing with the polyvalent ions. Exam- 

20 pies of hydrocollokl gel forming compounds which may be used in coatings in accordance with the invention as low 
mdecufar weight, high molecular weight compounds or mixtures thereof include methoxyl pectin, amidated low 
methoxyl pectin. 

In addition to hydrocollokJ gel forming compounds, the coating may include a film forming compound such as a high 
molecular weight l^rocollokj either mixed with the hydrocolloid gel forming compound or as a separate outer layer 
25 applied to the coating. 

The general process steps used in the invention are shown in Rgure 1. Tissue is processed by cutting 2 into 
desired shapes. By coating 4 the cut tissue is prepared for frying 6. In a preferred embodiment of the invention, coating 
includes blanching 7 witii an aqueous solution containing calcium ions, applying hydrocolloid 8. and drying 9 as shown 
In Figure 2. Nevertheless, when dough-based or battered foods, are treated in the process of the invention, the step of 
30 blanching is not necessary. 

Coated tissue 10 Includes cells 12 adhered together by interstitial material 14. Coating 16 includes multivalent cat- 
ions and low and high molecular weight hydrocolloids which cover cells 12 as shown in Rgure 3. During frying in cook- 
ing oil, water moves out of cells 12, but oil is substantially prevented from entering cells 12 by coating 16. 

The extent of penetration of the coating into the interstitial materials 14 is directly related to the blanch time, pres- 
35 sure and temperature. Vacuum (pressures below atmospheric) and pressures above atnrx)spheric may be used to 
increase penetration of the coating. Blanching at higher temperatures and/or under a pressure gradient for longer times 
(but commensurate with tissue integrity) inaeases the extent of penetration by tiie coating between the cells 12. 

Hydrocolloids fbr the coatings may be applied as a dry powder or solution of hydrocollokj. In dry powder form, the 
hydrocollokj hydrates with moisture on the suriace of the tissue to form the gel. The solution includes water. The sdu- 
40 tion may include alcohol. During drying a continuous coating is formed, and the coated tissue is ready to be fried, par 
fried and frozen or frozen for later frying. 

In a preferred embodiment of tiie invention, potato stiips treated with a solution containing calcium ions to form a 
film are coated by soaking in a solution of low molecular weight ionic hydrocolloids. These potato strips are then coated 
by dipping or spraying with a solution of medium to high molecular weight synthetic or chemically modified natural 
45 hydrocolloid or other film forming material. The coatings are dried prior to deep fat frying. The invention provkfes for the 
production of french fried potatoes having up to 70% reduction in retained oil as compared to untreated potatoes. 

Partial drying may be used before coating and after coating witii hydrocolloid materials. Drying rates are increased 
by use of volatile solvents in tiie hydrocolloid solution. Drying of the outer tissue layer may be carried out before coating. 
This reduces the amount of water to be removed after a coating solution is applied. Other treatments which may be 
so used before coating to make compositions In accordance witii tiie present invention include: sugar dips, salt dips, pH 
adjustments, dehydration, heating, cooling, and agitation. 

The blanch with cations is carried out using an aqueous solution having at least atx3ut 0.2 percent by weight of the 
cation, such as calcium. Preferably the aqueous blanch solution has from about 0.3 to 0.8 percent by weight of tiie cat- 
ion. 

55 iM molecular weight ionic hydrocolloid compositions provide improved processability by reducing tiie tendency of 
coated food pieces such as french fries to stick togetiier. Use of low molecular weight ionic hydrocolloid compositions 
also improve processability due to increased drying rates and improve the organoleptic properties of the product such 
as its texture, moutti feel, bite, color and reduced shine or gloss. 

Coated compositions in accordance with a prefen-ed embodiment of tiie invention are formed by cutting, blanching. 
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coating and drying. The blanch water typically includes calcium Ions. Multiple coatings niay be used. These coated 
compositions are then fried to form coated products. The frying may be short in duration (par frying) such as from about 
1 to about 60 seconds, or of long duration (to fully cook the tissue), such as from about 60 seconds to about one hour. 
Frying of coated compositions in accordance with the invention may be can-led out from about 3 seconds to about one 
5 hour at a tenperature from 100 to 200*'CX 

Frying is preferably earned out under substantially isothermal conditions at temperatures between 100 and 180^0 
tor from 5 seconds to about 30 minutes. More preferably, the frying Is carried out at tenrperatures between 100 and 
MO^'C for from about 10 seconds to about 15 minutes. 

The dry coatings of the composition in accordance with the invention may be from 0.0254 mm to 1 .3mm. Preferably, 
10 these coatings are from 0.0254 nun to 0.254 mm. 

Low molecular weight hydrocdloids used in coatings in accordance with the invention have preferably have a 
molecular weight of greater than about 200: for example from about 200 to 80,000. and more preferably from about 
2000 to 50.000 but most preferably from 2000 to 30.000. Within the most preferred range low molecular weight hydro- 
colloids used in coatings in accordance with the invention have a molecular weight of less than about 20,000 and more 
IS preferably less than 15.000. 

High molecular weight hydrocolloids used in coatings In accordance with the Invention preferably have a molecular 
weight of more than 80,000. for example from 80.000 to about 10.000,000 and more preferably from 80,000 to 
1.000.000 and. most preferably from 80.000 to 200,000. 

Preferably, the dried coating of the coated raw tissue composition of the invention includes less than 20 percent by 
20 weight water. Mae preferably, the dried coating of the coated raw tissue composition of the invention includes less than 
15 percent by weight water. Most preferably the dried coating of the coated raw tissue composition of the invention 
includes less than 10 percent by weight water. 

Preferably, the outer cell tissue layer of raw cut tissue is at least partially dried prior to coating to form a dried outer 
tissue layer. Preferably the concentration of water in the outer layer of dried cut tissue is from 0.1 to 80 percent of the 
26 concentration of water in raw tissue. More preferably, the concentration of water in the outer layer of dried cut tissue is 
from 0.1 to 50 percent of the concentration of water In raw tissue. Most preferably, the concentration of water in the outer 
layer of dried cut tissue is from 0.1 to 30 percent of the concentration of water in raw tissue. 

Preferably, the par fried coated product in accadance with an embodiment of the invention is frozen by reducing 
the temperature thereof to less than O^'C to form a dried frozen food. Preferably, the frozen food is heated to at least 
30 lOO^'C for at least 5 seconds to fbrm a cooked product. 

Prior to drying the amount of polyvalent metal ions is at least 0.05 percent by weight in the gel coating on the raw 
tissue.The amount of polyvalent metal ions is at least 1 .0 percent by weight in the coating of the par fried and fully fried 
tissue. Preferably, the concentration of polyvalent metal ions in the gel coating is more than 0.1 percent by weight. More 
preferably, the concentration of polyvalent metal ions in the gel coating is more than 0.2 percent by weight. 
35 The polyvalent metal ions are present in the dry or tiie raw as well as tiie fried tissue coating in an amount of at 
least 40 percent equivalent weight based on the neutralization equivalent weight of the hydrocolloid compounds. Thus, 
at least 40 percent of ttie amount of polyvalent metal ions is required to neutralize the hydrocolloid compounds. 

Preferably, the metal ions are present in the dry coating on tiie raw as well as the fried tissue in an amount of at 
least fifty percent equivalent weight of the neutralization equivalent weight based on the hydrocolloid compounds in tiie 
40 coating. 

The cooked product preferably Includes at least 40 percent by weight less cooking oQ ttian said cooked control tis- 
sua The cell tissue of tiie composition of the invention may include fruit, such as apples, bananas and plantain, vege- 
tables such as potato, onion, carrots, zucchini, poultry, fish, meat or processed foods such as matrix potatoes and 
matrix meats. 

45 Low molecular weight hydrocolloids may be readily prepared by eitiier acid, alkaline or enzymatic degradation and 
hydrolysis of suitable precursors. In a preferred embodiment of this invention tiie Ujh molecular weight hydrocoltoid is 
derived from pectins which are a group of complex, high molecular weight polysaccharides found in plants and com- 
posed chiefly of partially mettiylated polygalacturonic acid units. Portions of the carboxyl group occur as mettiyt esters, 
and the remaining caitioxyl groups exist in the form of the free add or as its ammonium, potassium, or sodium salts, 

50 and in some types as tiie acid amide. 

Pectin is produced commercially by extracting citrus peel, apple pomace, or sugar beet pulp with a hot dilute acid 
(pH 1 .0 to 3.5, lO"" to 90*^0). The extract is filtered, and pectin is tiien precipitated from ttie dear extract with ettianol or 
isopropanol, or as tiie copper or aluminum salt. The acid extract is sometimes spray- or roller-dried, or it is concen- 
trated. 

55 Hydrocolloid gel forming compounds of the above general formula are used above in accordance with the invention 
as coatings to reduce the ftit absorbed/adsorbed by cellular tissue fried in deep f^ Optional-treatments before coating 
include: sugar dips; salt dips. pH adjustments, dehydration, heating, cooling, and agitation. 

Coatings are applied for example to potato cell surfaces to fbrm compositions in accordance witti tiie invention by 
dipping, spraying, extrusion, sequential multiple or dry coating such as by dusting with powdered coating compounds. 
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Coatings may be applied at atmospheric, high or low pressure. Coating compositions may be dried on all tissue using 
forced air (hot or cold), by using flash or vacuum drying to form coated connpositions in accordance with the invention. 

Additives which may be included in the coating conrpositions of weight invention Include: salts (mono- and poly- 
valent), sugars, plastidzers (propylene glycol glycerol, sorbitol, propylene glycol monostearate. glycerol monostearate, 

s polyethylene glycol), inert materials (celite. cellulose, silicas); solvents such as water, ethanol, isopropanol. ethyl ace- 
tate, binary mixtures, temary mixtures. 

One other advantage of this treatment method is that the oil resistant coating allows easy removal of the adsorbed 
oil present on the strips after removal from the hot frying oil. Conventional shaking, hot air and/or steam stripping of this 
adsorbed oil results in further oil reductions. 

10 For use in the examples below low molecular weight pectin hydrocolloid is formed from pectin by providing a 10%. 
high methoxyl pectin precursor slunv in 60:40 isopropanol (IPA) water. Sodium hydroxide is added to the sluny at a 
level of 3 equivalents/equivalent anhydrogalacturonide. After 5 days at 25^*0 or 2 days at 40''C. sufficient depdymeriza- 
tion and deesterification has occurred. The product is filtered and the filter cake resulting is washed with IPA water 
(60:40) to remove excess adhering alkali. The pH of the pectin cake is then adjusted with mineral add to between 4 and 

IS 6 and is then dried. The degree of esterification of this product is less than 10%. The molecular weight, measured by 
the viscosity procedure of Smit and Bryant [J. Food Science. 32. 197 (1967)], ranges from 2000-20,000. 

The fried products from the Control and Exanrples 1-32 are analyzed for oil content by extracting the fried potato 
strips with hexane using a Soxhiet extraction apparatus. The potato strips are diced into 3.18 mm (0.125 inch) seg- 
ments, loaded into an extraction thimble and extracted with rapidly ref luxing hexane for 2 hours. The oll-hexane mixture 

20 is then evaporated to a small volume using a rotary evaporator. The remaining small volume is transfenred quantitatively 
to prewelghed evaporation dishes to allow the remaining hexane to evaporate leading to a constant weight. 

Control I below follows the blanching, drying and frying of U.S. Patent 3.397,993 (McDonald's), column 2, lines 15- 
55. Control 1 is compared to Examples 1 -28. Example 29 freezes a par fried coated potato, Example 30 fully fries frozen 
par fried potato and Examples 31 and 32 apply pdyvalent crosslirUdng ions and hydrocolloid gel forming conrpound in 

2S a single coating step. 

Resh Idaho russet potatoes referred to by size as Idaho 100's (100 potatoes per 50 pound box) are sliced with a 
manual potato slicing device which produces consistent 7.95 mm by 7.95 mm (0.313 by 0.313 inch) strips. 

Twenty-five grams of strips are then washed in a large volume of cold water to reowve surface starch and sugars. 
The washed strips are trimmed to 63.5 mm to 76.2 mm in length to form prefried strips. The strips are blanched by heat- 
so ing at 85°C for 8 minutes in water. The strips are then dried in a mechanical convection oven at 150''C for 10 minutes. 

Strips are then fried in two (2) US gallons of oil at 1 70''C for three (3) minutes. [K is known that 2 US gallons a 7.57 
litres]. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds over the hot 
oil. The strips are then removed to paper towels to drain until cool. The product has 9.1 g of oil per 100 g product. 

35 Exampte 1 

The potato strips are treated as in Control I but with the use of 0.5% aqueous solution of caldum chtoride as blanch 
water. The strips are then soaked in a 5% aqueous solution of low nrx>lecular weight pectin for 5 minutes at ST'C. The 
strips are then dried in a convection oven at 150''C for 10 minutes. 
40 Strips are then fried in 7.57 Hr of oil at 1 70''C for three (3) minutes. At the completion of frying, the frying basket is 
removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to 
drain until cool. These product strips have an oil content of 6.1 g oil per 100 g of product. 

Example 4 

45 

Fresh Idaho msset potatoes referred to by size as Idaho 100's (100 potatoes per 50 pound box) are sliced with a 
manual potato slicing device which produces consistent 7.95mm x 7.95 mm strip. Twenty-five grams of strips are then 
washed in a large volume of cold water to remove surface starch and sugars. The washed strips are timmed to 63.5 mm 
to 76.2 mm in length to form prefried strips. The strips are blanched by heating at 85''C for 8 minutes in a 0,5% aqueous 
so solution of caldum chloride. The prefried potato strips are soaked in a 5% aqueous solution of pectin prepared as 
descrbed above for 5 minutes at 37**C. The coated strips ate next dried with air at suffident velodty and temperature 
to convert the aqueous pectin solution to a dried film. The strips ate then dipped for 8 seconds in a 1 .0% aqueous solu- 
tion of methylcellulose. The strips ate allowed to drain for 2 minutes. The strips ate then dried in a convection oven at 
150**Cfor 10 minutes. 

55 Strips treated are fried in 7.57 / of oil at 1 70<'C for three (3) minutes. At the completion of frying, the frying basket 
Is removed from the dl and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to 
drain until cool. The product strips have an oil content of about 4 g of oil per 1 00 g of product 
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Examples 

The procedure of Example 4 (Prefled Section) is followed except that a 3% aqueous solution of high molecular 
weight (100.000), high methoxyl (50-75%. Degree of esterification) pectin is substituted for methylcellulose. Strips 
s treated are fried in 7.57 / of oil at 1 70^0 for three (3) minutes. At the completion of frying, the frying basket is removed 
from the oil and shaken by hand 5 seconds over the hot oD. The strips are then removed to paper towels to drain until 
cool. The product strips have an oil content of about 4 g of oP per 100 g of product 

10 

The procedure of Example 4 (Prefried Section) Is followed except that a 3% aqueous solution of low molecular 
weight (20.000), high methoxyl (50-75%, Degree of esterification) pectin is substituted for methylcellulose. Strips 
treated are fried in two (2) gallons of oil at 1 70°C for three (3) minutes. At tiie completion of frying, the frying basket is 
removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to 
IS drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 

Example 7 

The procedure of Example 4 (Prefried Section) is followed except that a 3% aqueous solution of high molecular 
20 weight (100.000), low methoxyl (15-50%, Degree of esterifk^ation) pectin is substituted for methylcellulosa Strips 
treated are fried In two (2) gallons of oil at 1 70*'C for three (3) minutes. At the completion of frying, the frying basket ts 
removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to 
drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 

2S Example 8 

The procedure of Example 4 (Prefried Section) is followed except tiiat a 3% aqueous solution of low molecular 
weight (20.000), low metiioxyl (15-50%, Degree of esterification) pectin is substituted for metiiylcellulose. Strips treated 
are fried in two (2) gallons of oil at 1 70*^0 for three (3) minutes. At the completion of frying, the frying basket is removed 
30 from the oil and shaken by hand 5 seconds over the hot oil. The strips are tiien removed to paper towels to drain until 
cool. The product strips have an oil content off about 4gofoilper100gof product 

gx^yppte 9 

35 The procedure of Example 4 (Prefried Section) is followed except tiiat a 3% aqueous solution of amidated pectin 
(Degree of amidation, 15-40%; Degree of esteriftoation 20-40%) is substituted fbr methytoellulose. Strips treated are 
fried in two (2) gallor^ of oil at 1 70''C for three (3) minutes. At the completion off frying, the frying basket is removed from 
the oil and shaken by hand 5 seconds over the not oil. The strips are then removed to paper towels to drain until cool. 
The product strips have an oil content off about 4 g of oil per 1 00 g off product. 

40 

Example 10 

The potato strips treated as in Example 1 (Prefried Section) except tiiat drying is provided by partially dehydrating 
using air at sufficient velocity and temperature to result in about 10% by weight moisture loss. The partially dehydrated 
45 strips are soaked in a 5% aqueous solution of low molecular weight pectin for 5 minutes at 37^0. The coated strips are 
next dried with air at sufficient velocity and tenperature to convert the aqueous low molecular weight solution to a dried 
film. The strips are then dipped for 8 seconds in a 1% aqueous solution of methylcellulose. The strips are allowed to 
drain for 2 minutes. The strips are then dried in a convection oven at 150^0 fbr sufficient time to result in about 25% 
moisture weight loss. 

so Strips treated are fried in two (2) gallons off oil at 170^0 for three (3) minutes. At the completion of frying, the frying 
basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper 
towels to drain until cool. The product strips have an oil content of about 3.5 g oil per 100 g of product. 

lExampleia 

55 

The potato str^s treated as in Control I but with the use of 0.5% aqueous solution of calcium chloride fbr the blanch 
water. The strips are tiien soaked in an aqueous solution mixture of low molecular weight pectin as desaibed above 
(5%) and metiiylcellulose (1%) fbr 5 minutes at 37''C. The strips are then dried in a convection oven at 150''C for 10 
minutes. 
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Stips treated are fried in two (2) gallons of oil at 170''C for three (3) minutes. At the completion of frying, the frying 
basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper 
towels to drain until cool. The product strips ^e an oil content of about 4 g of oil per 100 g of product. 

5 Example 14 

The procedure of Exanple 1 3 (Prefried Section) is followed except that canrageenan having a molecular weight of 
about 100,000 is substituted for methylcellulose. Strips treated are fried in two (2) gallons of oil at 170°C for three (3) 
minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds over the 
10 hot oil. The strips are then removed to paper towels to drain until cool. The product strips have an oil content of about 
4 g of oil per 100 g of product 

Ey^lQ 15 

15 The procedure of Example 1 3 (Prefried Section) Is followed except that the strips are fried for one (1) minute (rather 
than three (3) minutes) at ITO'^C. At the completion of frying, the frying basket is removed from the oil and shaken by 
hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cod. The product strips have 
an oil content of about 2.5 g oil per 100 g of product 

20 faample 16 

The procedure of Example 13 (Prefried Section) is followed except that carrageenan having a molecular weight of 
about 5.000 is substituted for kw molecular weight pectin. Strips treated are fried in two (2) gallons of oil at 170*^0 for 
three (3) minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds 
25 over the hot oil. The strips are then removed to paper towels to drain until cool. The product strips have an oil content 
of about 4 g of oil per 1 00 g of product 

Example 17 

30 The potato strips are treated as in Control I (prefried section) but with the use of 0.5% aqueous solution of calcium 
chloride for the k)lanch water. The strips are then soaked in an aqueous solution mixture of low molecular weight pectin 
as described above for 5 minutes at 37^0. The coated strips are next dried with air at sufficient velocity and temperature 
to convert the aqueous low molecular weight solution to a dried film. The strips are then reooated with the low molecular 
weight pectin by soaking in a 5% aqueous solution for 5 minutes at 37''C. The strips are then dried in a convection oven 

35 at 1 50''C for sufficient time to result in a 1 0-35% moisture weight loss. 

Strips are then fried in two (2) gallons of oil at 1 70''C for three (3) minutes. At the completion of frying, the frying 
basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper 
towels to drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product 

40 Example 18 

The procedure of Example 17 (Prefried Section) is followed except that arable acid having a molecular weight of 
about 10.000 is substituted for low molecular weight pectin. Strips treated are fried in two (2) gallons of oil at 170**C for 
three (3) minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds 
45 over the hot oil. The strips are then removed to paper towels to drain until cool. The product strips have an oil content 
of about 4 g of oil per 100 g of product 

Example 19 

so The procedure of Example 17 (Prefried Section) is followed except that arabic acid having a molecular weight of 
about 100,000 is siiddstituted for low molecular weight pectin. Strips treated are fried in two (2) gallons of oil at 170°C 
for tiiree (3) minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 sec- 
onds over the hot oil. The strips are then removed to paper towels to drain until cod. The product strips have an oil con- 
tent of about 4 g of oil per 100 g of product 

55 

The procedure of Example 1 7 (Prefried Section) Is fdlowed except that arabic add having a molecular weight of 
about 10.000 is substituted for low mdecular weight pectin. Strips treated are fried in two (2) gallons of oil at 1 TO^'C fbr 
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two (2) minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds 
over the hot oil. The product strips have an oil content of about 3.5 g of oil perlOO g of product 

Examples 

6 

The procedure of Example 4 (Prefried Section) is followed except that the low molecular weight pectin is prepared 
In solvent of 3 parts of ethanol and 7 parts of water rather than water alona Strips treated are fried in two (2) gallons of 
oil at 170^0 for three (3) minutes. At the completion of frying, the frying basket Is removed from the oil and shaken by 
hand 5 seconds over the hot oil. The product strips have an oil content of about 4 g per 100 g of product 

10 

Example 24 

The procedure of Example 23 (Prefried Section) is followed except that the drying time is reduced to seven (7) min- 
utes from ten (10) minutes. Strips treated are fried in two (2) gallons of oil at 170°C for three (3) minutes. At the com- 
15 pletion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The product 
strips have an oil content of about 4 g per 100 g of product 

Example 27 

20 The procedure of Example 4 (Prefried Section) is followed except ethanol is substituted for water in the 5% solution. 
Strips treated are fried in two (2) gallons of oil at 1 70°C for three (3) minutes. At the conpletion of frying, the frying bas- 
ket is removed from the oil and shaken by hand 5 seconds over the hot oil. The product strips have at)out 4 g of oil per 
100 g of product 

25 Example 28 

The procedure of Example 27 (Prefried Section) Is followed except that drying Is carried out for seven (7) minutes 
rather than ten (1 0) minutes. Strips treated are fried in two (2) gallons of oil at 1 70''C for three (3) minutes. At the com- 
pletion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The product 
30 Strips have about 4 g of oil per 1 00 g of product. 

As shown In Table 1 . significant reductions in oil retention are obtained using dried coatings of low and high molec- 
ular weight hydrocolloids. These hydrocdlotds are representative of those In the general formula. 

Examples 29 and 30 below are illustrative of the use of par frying and freezing in forming the compositions of the 
Invention. 

35 

Exampte^ 

The potato strips treated as in Control I O^efrled section) but with the use of O.S% aqueous solution of calcium chlo- 
ride as k3ianch water. The str'v^s are tiien are soaked in a 5% aqueous solution of low molecular weight pectin for 5 min- 
40 utes at 37''C. The strips are then dried in a convection oven at 150°C for 10 minutes. The strips are tiien par fried in 2 
gallons of oil at 170''C for 45 seconds. The strips are then frozen. These product strips have an oil content of about 2 g 
oil per 100 g of product. 

Example 30 

45 

The potato strips treated as in Example 29 are fried in two (2) gallons of oil at 170''C for three (3) minutes. At tiie 
completion of frying, the frying basket is removed from the oil and shaken by hand 2.5 seconds over the hot oil. The 
strips are then removed to paper towels to drain until cod. These product strips have an oil content of about 5 g oil per 
100 g of product 

so 

Example 31 

The potato sti-ips treated as in Control I (prefried) except for blanching, are soaked in a 5% aqueous solution of low 
molecular weight pectin and 0.3% calcium for 6 minutes at 85°C. Strips treated are fried in two (2) gallons of oil at 1 70''C 
55 for ttiree (3) minutes. At the completion of frying, ttie frying basket is removed from the oil and shaken by hand 5 sec- 
onds over the hot oO. The strips are tiien removed to paper towels to drain until cool. These product strips have an oil 
content of about 5 g oil per 1 00 g of product. 
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The potato strips are treated as in Control I (prefried section) but with the use of 0.5% aqueous solution of calcium 
chloride as blanch water. The strips then are soaked in a 5% aqueous solution of low molecular weight pectin for 5 min- 
6 utes at ST^'C. The strips are then soaked in a 5% aqueous solution of high molecular weight methylcellulose for 2 min- 
utes at 37"C. The strips are then dried in a convection oven at 150*^0 for 10 minutes. The strips are then par fried in 
7.57 / of oil at 170^*0 for 45 seconds. The strips are then shaken and steam stripped for 1 minute. The strips are then 
frozen. These product strips have an oil content of about 1 .5 g oil per 100 g of product. 

10 Example 33 

Resh skinless chicken breasts (Country Pride brand), obtained from a local market were cut into rectangular 
pieces of ca. 25.4 mm x 76.2 mm dimensions. Three pieces of cut chicken were used for each experiment using the 
fottowing bench scale procedure: 

IS 

(a.) No fat hoMout treatment (C?ONTRQO three pieces of chicken breast (ave. wt 9.84 g.) were first dipped into 
flour (Gk)kl Medal brand, all purpose flour General Mills Co.); this was to assist in wet batter pickup: on average 
these pieces of floured covered chicken gained 0.63 g. (6.1%). The flour covered pieces were then dipped into a 
batter mix of the fbllowing composition: 

20 

i) 208g. Modern MakJ Batter Mix No. 204-4277 (product of Modem Maid Products. Ina. Uniondale. N.Y.) 
it) 192g. of distilled water (batter solkte were 52% by weight). 



25 The batter-coated chicken pieces (ave. weight inaease 7.3g.. 40.9%) were subjected to a surface drying in a 

forced air oven at 150°C. for 2 minutes. The partially dried pieces were then deep fat fried aft 170^C. for 3 minutes 
in 2 gallons of cooking oil (Crystal brand; partially dried pieces were then deep fat fried at 170'*C. for 3 minutes in 
2 gallons of cooking oil (Crystal brand; partially hydrogenated soybean oil product of Beatrice/Hunt-Wesson Ina. 
Fulierton CA.). The frying operation was perfamed in a Star fryer, model No. 115D. Star Manufacturing Co.. St 

30 Louis. MO. 

The fried pieces were allowed to cool to room temperature In air and were then refrigerated prior to ia\ analysis. 
For analytical purposes, the coating was removed by hand stripping from each piece and divkled into two portions 
which were then analyzed by means of a CEM 80 microwave oven system fbr moisture content and then a CEM- 
FES 80 fat extraction apparatus (CEM Corporation, Matthews. NC). Fat is extracted from the sample in this system 
35 by methylene chloride which is then volatilized leaving behind the residual oil which is weighed; the fat content is 
then calculated firom the known initial sample weight The fat contents of the three pieces used in this experiment 
(two determinations per piece) ranged from 6.0% to 8.1%. average fat content 7.4%. Subsequent treatments were 
compared to this value and fat reductions were cateulated using the formula: 

% fat reduction » 7.4 ■ ave %y treatment ^ ^ 



(b) Djppinq Qf battQr^d ghlgK^n jntQ pr^mi9d ffllqVm pggtate 

45 Three pieces of chicken (ave. wt. 9.96g } were floured as in (a.) above (ave. wt. increase 0.74g. 7.0%). The 

pieces were oven dried for 2 minutes at 150*'C. The samples were each then dipped into an aqueous suspension 
prepared by mixing lOOg. of a 0.5 wt. % solution of CaC^ In water with lOOg. of a 4 wt.% pectin solution (sodium 
salt. MW 1 2,000. DE 4%). The chicken pieces remained in contact with the calcium pectate mixture fbr ten seconds 
before being removed (ave. wt increase 0.72g., 4%). These were then subjected to drying at ISO^'C. fbr 2 minutes. 

so The samples were deep fried at 1 70''C. for 3 minutes, then cooled and submitted fbr analysis as in (a). The average 
fat content measured was 5.66%. ave. fat reduction 23.8%. 

S5 Commercial egg roll wrapper dough (Oriental Mascot Brand, super thin extra crisp) was cut into 1 01 .6 mm x 1 01 .6 
nrun squares These were rolled into cylinders; the ends were fbkled over, pasted witti moistened f tour and pinched shut. 

Untreated controls six dough cylinders (ave. wt 1 1.62g.) were deep fat fried for 90 seconds at 170''C. Frying was 
carried out individually in 7.57 i of oil (Crystal brand, hydrogenated soybean oil. Beatrice/Hunt-Wesson Inc.. Fulierton. 
CA.) in a Star Model 1 15 D Fryer (Star Manufacturing Ca. St Louis. MO.) The fried pieces were coded In air to room 
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temperature and regrigerated prior to analysis for fat content Rnal average weigiit was 12.59g. Fat contents were 
determined with the same instrument and procedure described in Exanpte 33. The average fat content of these six 
samples was 25.3% by weight (samples ranged from 22.2-27.6%). The fet reduction of subsequent eocperiments was 
calculated from the formula: 

5 

% fat reduction = 25.3 ■ave.% fat content of treatment ^ ^qo 



10 (a) Sequential dipping: caldun^ treatment followed by sodium pectate of low molecular weight. No intermodiata drying. 

Four dough cylinders (ava wt 11 .04g.) were individually dipped into 0.5 wt% CaCIa solution for 10 seconds (ave. 
wet wt. 18.5g); then they were dipped into a 4 wL%. low molecular weight pectin solution (sodium salt MW 12.000 DE 
4%), also for 10 seconds and allowed to drip dry for 30 seconds (ave. final wt. 22.1 1g). Then the dough pieces were 
IS deep fat fried for 90 seconds at 1 lO'^C. The f Dial average weight of these pieces was 1 8.69g. Analyses of these fried 
dough cylinders as described above yielded an average fat content of 12.25% (range of samples was 10.3-1 7.3%). This 
calculates to a reduction of 51 .6% relative to the control. 

(b) gfflvifflttpl ppinq: froatmgnt iQliflw^ >?y sp^iMm p^tft of Iw mplecMl^r wglght vrith intermediate tlnring. 

20 

Four dough cylinders (ave. wt 1 0.62g.) were Individually dipped into 0.5 wt % CaCl2 solution fbr 1 0 seconds (ave. 
wet wt 18.10g.). The wet cylinders were placed in a Ibrced air oven at 150''C. for 30 seconds (ave. dried wt. 17.61g.). 
The dough was then dipped for 10 seconds into a 4% low molecular weight pectin solution (sodium salt, MW 12.000, 
DE 4%). The average wet wt. was 22.04g. The samples were once again dried for 30 seconds in the ISO^'C. oven and 
25 then deep fat fried for 90 seconds at 1 lO'^C. The average final fry weight was 1 8.5g. The average fat content was deter- 
mined to be 13.0% amounting to a fat reduction of 48.6% which is virtually the same as that of treatment (a). The inter- 
mediate drying therefore had virtually no effect upon the ultimate fat content 

(d Sequential dippino: calcium treatment followed bv sodium pectate of intermediate molecular weight. 

30 

Four dough cylinders (ave. wt. 10.70g.) were individually dipped into 0.5 wt % CaCl2 solution for 10 seconds; the 
average weight was 16.86g. The cylinders were then dipped into a 1% (by wt.) solution of intermediate molecular weight 
pectin (sodium salt MW 31 .000. DE 1 .5%) for 10 seconds. The dough pieces were alfowed to drip dry for 30 seconds 
(ave. wet wt. 20.0g}. tfien were deep fat fried for 90 seconds at ITO^'C. The average final fry weight was 17.78g. The 
35 average fat content of these pieces was found to be 6.6% (range of samples was 4.7-9.0%) which calculates to an aer- 
age fot reduction of 73.9%. 

(d) Sequential dipping: calcium treatment followed by sodium pectate of intermediate molecular weight: with Intermedi- 

40 

Four dough cylinders (ave. wt. 1 1 .06g.) were individually dipped into 0.5 wt% CaCl2 solution for 10 seconds (ave. 
wet wt 18.15g). The wet dough cylinders were placed in a forced air oven at ISO^'C. for 30 seconds (ave. dried wt. 
17.68g). then dipped for 10 seconds into a 1% (by wt.) solution of intermediate nrK)lecular weight pectin (sodium salt, 
MW 31 ,000. DE 1 .5%) to yield dough cylinders of ave. wet wt 22.54g. Drying of these at ISO^'C. for 30 seconds reduced 
45 this ave. wt to 22.02g. Deep fat frying for 90 seconds at MQ'^C. yielded an average final fried weight of 19.95g. The 
average fat content of these was 6.6% (range of samples was 4.0-8.8%) which calculates to an average fat reduction 
of 73.9% This is Identical to that in (c.) above. The intermediate (31,000) molecular weight sodium pectate-calcium 
combination Is more effective that the 1 2,000 MW combination. 

so 
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TABLE 1 



5 


OIL REDUCTIONS 


EXAMPLE NO. 


% REDUCTION 




1 (Control) 


- 




1 


33 


10 


4 


56 




5 


56 




6 


56 




7 


56 


IS 




56 


8 




9 


56 




10 


62 


20 


13 


56 




14 


56 




15 


73 




16 


56 


25 








17 


56 




18 


56 




19 


56 


30 


20 


62 




23 


56 




24 


56 




27 


56 


35 








28 


56 




29 


78 




30 


45 


40 


31 


45 




32 


84 



45 

Claims 

1 . A fried food composition with reduced oil or fat absorbed therein comprising a food at least partially coated with at 
so least one hydrocolloid coating, characterised In that: said hydrocolloid coating is a gel coating formed by the reac- 
tion of a polyvalent cation and at least one polyvalent cation crosslinkable hydrocolloid gel-lbmrvng compound 
selected from the group consisting of 

(a) pectin, pectinic acid, pectic acid and salts thereof, pectinates, polygalacturonates and salts thereof, carra- 
55 geenan or mixtures thereof, arabic add. gum tragacanth or mixtures thereof, gum karaya. gum arable, gum 

ghatti, agar, gelatin, gellan, pullulan, curdlan. propylene glycol starch, sderoglucan or mixtures thereof, or 

(b) a oornpound of the general formula: 
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20 wherein 



25 



— is an alpha (a) or a beta (p) glycosidic bond. 

n is an integer from 10 to 10,000, 

X is independently selected n times from 



O 0 0 

il II II 

-C-OM, -CH2-O-CH2-C-OM, -C-NH2, 



30 

O 0 



II I 

-CH2-O-CH2-CH2-C-OM, and -C-OM,, 



M is H or a cation. 

is H or metliyl, 
R is H. CH3, C2H5-, -(CH2-CH2-0)y-H. or 

40 

I ' 

-CH2-CH-OH, 

45 

and 

y is 1 or 2, 

and further characterized in that said polyvalent cations are present in an amount equal to at least 40% of the 
50 amount of cation required to neutralise the hydrocolloid in said coating, and in that the coating is dried on the food 
prior to frying and is a thin coating on the coated food that is fried in an oil or fat at a temperature in the range 1 00 
to 200^*0 to form the at least partially coated fried fbod having an oil or fat content that is significantly reduced with 
improved organoleptic properties. 

55 2. A fried fbod composition as claimed in claim 1 further characterised in that said fbod is comprised of cell tissue 
selected from fruits, vegetables, poultry, fish and meat. 

3. A fried fbod composition as claimed in daim 1 further characterised in that said food is comprised of dough based 
fbods or battered foods. 
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4. A fried food corrposition as claimed in daim 1 further characterised in that said hydrocolloid gel-forming compound 
is pectin. 



5. A fried food composition as claimed in an/ one of claims 1 to 4 further characterised in that a portion of said hydro- 
colloid gel-forming compounds have a low molecular weight between 2 000 and 50 000. and a portion of said 
hydrocdfoid gel-forming compounds have a high molecular weight greater than 80 000. 

6. A fried food composition as claimed in claim 2 further characterised in that said tissue is a cut portion of cell tissue 
having an outer layer of cells wherein said outer layer of cells comprise at least 50 percent of the concentration of 
water of said tissue prior to cutting, said coating comprising less than 10 percent by weight water and at least SO 
percent by weight of said hydrocolloid gel-forming conpounds. 

7. A fried food composition as claimed in any preceding claim further characterized in that said coating is applied by 
contacting said food with said coating at least twice. 

8. A fried food composition as claimed in any preceding claim further characterized in that said polyvalent cation com- 
prises calcium or Iron. 

9. A method for preparing a fried food composition with reduced oil or fat absorption characterized in that it comprises 
20 the steps of: 

(a) at least partially coating the food with at least one hydrocolloid gel coating formed by the reaction of a poly- 
valent cation and at least one polyvalent cation crosslinkable hydrocolloid gel-forming compound selected from 
the group consisting of: 



10 



IS 



25 



30 



(i) pectin, pectinic acid, pectic acid and salts thereof, pectinates. polygalacturonates and salts thereof, car- 
rageenan or mixtures thereof, arable acid, gum tragacanth or mixtures thereof, gum karaya. gum arable, 
gum ghatti. agar, gelatin, gellan. pullulan. cuidlan. propylene glycol starch, scleroglucan or mixtures 
thereof, or 

(ii) a compound of the general formula: 



55 



40 



46 



H(L. - 




so 



wherein 



55 



— is an alpha (a) or a beta (p) glycosidic bond, 

n Is an integer from 10 to 10.000. 

X Is independentiy selected n times from 
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10 



15 



o o 

II B 
-OM, -CH2-O-CH2-C-OM, -C-NHj, 



4 - « 



0 o 

II It 

•CHj-O-CHj-CHj-C-OM, and -C-OMj, 



M is H or a cation. 
Ml is H or nridthyl, 

R is H, CH3, C2H5-, -(CH2-CH2-0)y-H. or 



CH3 

-CH2-CH-OH, 



20 

and 

yis 1 or 2, 

and wherein said polyvalent cations are present in an amount equal to at least 40% of the annount of cation 
25 required to neutralize the hydrocolloid in said coating; 

(b) drying the coated food, and 

(c) frying the dried, coated food in a cooking oil or fat at a temperature in the range 100 to aoO'^C to form the at 
least partially coated fried food having an oil or fat content that is significantly reduced with improved orga- 
noleptic properties. 

30 

10. A method for preparing a fried food conposition as claimed in claim 9 further characterised in that an additional 
step is carried out prior to step (a), said additional step comprising l)lanching the food in an aqueous solution con- 
taining at least 0.05% by weight of an edible polyvalent cation. 

35 11. A method for preparing a fried food composition as claimed in claim 9 or claim 10 further characterised in that a 
portion of said hydrocolloid gel-forming compounds having a low molecular weight between 2 000 and 50 000 is 
applied to form said coating before applying a portion of said iiydrocolloid gel-forming compounds having a high 
molecular weight greater than 80 000. 

40 12. A method for preparing a fried food composition as claimed in any one of claims 9 to 11 further characterised in 
that said fbod is cut up and dried befbre application off the coating. 

13. A method for preparing a fried food composition as claimed in any one of dainns 9 to 12 further characterised in 
that said fbod has oil on an outer surface thereof, and wherein said oil is substantially removed from said product 

45 by conveying wanm gas against said outer surface. 

14. A method for preparing a fried food conposition as claimed in any one of claims 9 to 13 further characterised in 
that the coating step (a) is earned out at least twice. 

so PatentansprOche 

1. Qebratene Nahrungsmittelzusammensetzung mit darin absorbiertem ven-ingertem Ol oder Fett enthaltend ein 
zumindestteilweise mit zumindest einer hydrocolloidalen Beschichtung t)eschichtetes Nahrungsmittel, 
dadurch gekennzelchnet, daD 
ss die hydrocolloidale Beschichtung eine durch die Umsetzung eines polyvaienten Kations und zumindest einer aus 

a) Pectin, pectinige Sflure. Pectinsaure und deren Salze. Pectinate. Polygalcturonate und deren Saize, CanB- 
geen oder deren Mischungen, Arabinsfiure, Tragantgummi oder deren Mischungen, Karayagummi, Qummi- 
arabicum, Ghattigumnv. Agar. Gelatine, Gellan. Pullulan, Curdlan. Propylenglycolstari^ Sderoglucan Oder 
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deren Mischungen Oder 

b) eine Verbindung der allgemeinen Formel 




n 



worm 



— eine Alpha (a) oder eine Beta (p}-glycosidische Bindung. 
n eine ganze Zahl von 10 bis 10.000. 
X unabhangig n-fech ausgewdhlt aus 



0 0 

il II 
-C-OM, -CH2.O.CH2-C-OM, 



0 
II 

-C-NH2, 



-CH2-O-CH2.CH2-C-OM, und 



0 
II 

-COMu 



M H Oder ein Kation, 
Ml H Oder Methyl. 

R H, CH3, C2H5-, -(CH2 •CH2-0)y-H Oder 



CH3 
I 

-CH2-CH-OH 



und 

y 1 Oder 2 sind, 

ausgewdhlten mit einem polyvalenten Katton quervernetzbaren hydrocolloidales Qel bildenden Venbindung und 
welter dadurch gekennzeichnet daS die pdvalenten Kationen in einer Menge zu zuniindest gleich 40% der Menge 
der edbrderlichen Kationen vorliegen, urn das Hydrocolloid in der Beschichtung zu neutralisieren, und dadurch. 
daB die Beschichtung auf dem Nahrungsnrtittei vor denrt Braten getrocknet wird und eine dOnne Beschichtung auf 
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dem Nahrungsmittel ist das in einem Ol Oder Fett bei einer Tenoperatur im Bereich von 100 bis 200^*0 gebraten 
wird, urn zumindest ein teilweise beschichtetes gebratenes Nahrungsmittel mit verbesserten sensorischen Elgen- 
schaften mit einem Ol- Oder Fettgehalt zu bilden. der signifikant reduziert ist 

5 2. Qebratene Nahrungsmittelzsuammensetzung nach Anspruch 1 , welter 
daduich gekennzelchnet, daB 

das Nahrungsmittel aus FrOchten, QemOse, QeflQgel. Fisch und Reisch ausgewflhlten Zellgeweben besteht. 

3. Gebratene Nahrungsmittelzusammensetzung nach Anspruch 1 . welter 
10 dadurch gekennzelchnet, daB 

das Nahrungsmittel aus auf Teig basierenden Nahrungsmittein Oder Berteignahrungsmlttein besteht 

4. Qebratene Nahrungsmittelzusammensetzung nach Anspruch 1 , welter 
dadurch gekennzelchnet, daB 

15 die das hydrocolloidale Gel bildende Veibindung Pectin ist 

5. Qebratene Nahrungsmittelzusammensetzung nach einem der vorhergehenden AnsprOche 1 bis 4, welter 
dadurch gekennzelchnet, daB 

ein Anteil der das hydrocolloidale Get bildenden Verbindungen ein niederes Molekulargewicht zwischen 2.000 und 
20 50.000 und ein Anteil der das hydrocolloidale Gel bildenden Verbindungen ein hohes Molekulargewicht von mehr 
als 80.000 hat 

6. Gebratene Nahrungsmittelzusammensetzung nach Anspruch 2. weiter 
dadurch gekennzelchnet, daB 

25 das Gewebe ein geschnittener Bereich eines Zellgewebes mit einer AuBenschicht von Zellen ist, worin die AuBen* 
schicht der Zellen zumindest 50% der Wasserkonzentration des Gewebes vor dem Schnelden enthftK, wobei die 
Beschlchtung weniger als 10 Gew.-% Wasser und zumindest 90 Qew.-% der das hydrocolloidale Gel bildenden 
Verbindungen enthait. 

30 7. Gebratene Nahrungsmittelzusammensetzung nach einem der vorhergehenden AnsprOche. welter 
dadurch gekennzelchnet, daB 

die Beschlchtung durch zumindest zweimaliges Inkontaktbringen des Nahrungsmlttels mit der Beschlchtung auf- 
gebracht ist 

35 8. Qebratene Nahrungsmittelzusanvnensetzung nach einem der vorhergehenden AnsprOche, weiter 
dadurch gekennzelchnet, daB 
das polyvalente Kation Caldum oder Eisen umfaBt 

9. Verfahren zum Herstellen einer gebratenen Nahrungsmittelzusammensetzung mit verringerter Ol- Oder Fett- 
40 Absorption, 

gekennzelchnet durch 
die Schritte: 

a) zumindest teilweise Beschlchtung des Nahrungsmlttels mit zumindest einer hydrocollokialen Gel-Beschich- 
46 tung, die durch die Umsetzung eines polyvalenten Kations und zumindest einer aus 

i) Pectin, pectinige Sdure, Pectinsdure undderen Saize, Pectinate, Polygalcturonate undderen Saize, Car- 
rageen Oder deren Mischungen, Arabinsdure, Tragantgummi oder deren Mischungen, Karayagummi. 
Gummiarabicum, Ghattigummi. Agar, Gelatine, Getlan, Pullulan, Curdlan, Propylenglycotetdrke, Sde- 

50 roglucan oder deren Mischungen oder 

ii) einer Verbindung der allgemelnen Fbrmel 
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n 



wonn 



— eine A^ha (a) cxler eine Beta (PVgtycosidische Bindung. 
n eine ganze Zahl von10 bis 10.000, 
X unabhangig n-fach ausgewahit aus 



0 0 0 

II II II 

-C-OM, -CH2-O-CH2-C.OM, -C-NH2, 



0 0 

II 8 

-CHj-O-CHj-CHj-COM, and -COMi, 



M H Oder ein Kation, 
Ml H Oder Methyl. 

R H, CH3. C2H5-. -(CH2 -CHa-OJy-H Oder 

CH3 
I 

-CH2-CH.OH 



und 

y 1 Oder 2 eind, 

ausgewdhlten mit einem polyvalenten Kation quervernetzbaren ein hydrocolloidcdes Gel bildenden Verbindung 
und worin die polyvalenten Kationen in einer Menge von zumindest gleich 40% der Menge der erforderlichen 
Kationen vorliegen. urn das Hydrocolioid in der Beschichtung zu neutralisieren. 

(b) Trocknen des beschichteten Nahajngsmittels und 

(c) Braten des getrocKneten* beschiclTteten Nahrungsniittels in einem KbchOI Oder -fett bei einer Teniperatur 
im Bereich von 100 bis 200"C. urn das zumindest teilweise beschichtete gebratene Nahrungsmittel mit verbes- 
serten sensorischen Eigenschaften mit einem Ol- Oder Fettgehalt zu bilden. der signif ikant reduziert ist 
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10. Verfahren zum Herstellen etner gebratenen Nahaingsmrttelzusammenselzung nach Anspruch 9. welter 
dadurch gekennzelchnet, daD 

ein zusdtzlicher Schritt vor dem Schritt (a) durchgefOhrt wind, wobei der zusdtzliche Schritt das Blanchieren des 
Nahrungsmittels in einer zumlndest 0,05 Qew.-% eines eBbaren potyvalenten Kations enthaltenden wdsserigen 
LOeung umlaBt 

11. Verfahren zum Herstellen eIner gebratenen Nahrungsmittelzusammensetzung nach Anspruch 9 Oder Anspruch 

10, weiter 

dadurch gekennzelchnet, daQ 

eIn Anteil der das hydrocolioidale Qele bildenden Verbindung mit einem niederen Molekulargewicht zwischen 
2.000 und 50.000 aufgebracht wird, urn die Beschichtung zu bllden, bevor ein Anteil der das h/drocoltoidale Gel 
bildenden Verbindungen mit einem Molekulargewicht von mehr als 80.000 aufgebracht wird. 

12. Verfahren zum Herstellen einer gebratenen Nahrungsmittelzusammensetzung nach einem der AnsprOche 9 bis 

11, welter 

dadurch gekennzelchnet, daB 

das Nahrungsmittel vor dem Aufbringen der Beschichtung geschnitten und getrocknet wird. 

13. Verfahren zum Herstellen einer gebratenen Nahrungsmittelzusammensetzung nach einem der AnsprOche 9 bis 

12, weiter 

dadurch gekennzelchnet, daO 

das Nahrungsmittel Ol auf einer seiner AuBenoberfidchen aufweist und das Ol im wesentlichen von diesem 
Erzeugnis durch ZufQhrung eines warmen Gases gegen diese AuBenoberfiache im entfernt wird. 

14. Verfahren zum Herstellen einer gebratenen Nahrungsmittelzusammensetzung nach einem der AnsprOche 9 bis 

13, weiter 

dadurch gekennzelchnet, daB 

der Beschichtungsschritt (a) zumindest zweimal durchgefOhrt wird. 
Revendicatlons 

1. Composition alimentaire frite contenant une quantity rMuite d'hulle ou de graisse absorbde, comprenant un ali- 
ment au moins partiellement enrobd avec au moins un enrobage hydrocolloTdal. caract^is6e en ceque : ledit enro- 
bage hydrocolloTdal est un enrobage g6lif 16. form§ par la r6action d'un cation polyvalent et d'au moins un composd 
fbrnfuint gel hydrocolloTdal susc^tible de se rdticuler avec un cation polyvalent, choisi parmi le groupe constitu6 de 



(a) la pectine. Tacide pectinique. Tackle pectk^ue et des sels de celui-ci. les pectinates. les polygalacturonates 
et des sels de ceux-ci. le carragh6nane ou des melanges de celui-d. Tadde arablque. la gomme adragante ou 
des melanges de celle^i, la gomme karaya, la gomme arablque. la gomme ghatti, Tagar, la gelatine, la gellane. 
la pullulane. tei curdlane. I'amklon de propyl^eglycol. la scl6roglucane ou des melanges de celle-ci. ou 

(b) un compost de fbrmule g6n6rale : 



HCL. 
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dans laquelle 

— est une liaison glucosidique alpha (a) ou bdta (P). 
n est un nombre entier de 10 & 10.000, 
X est choisi Ind6pendamment n ibis parmi 



10 O 0 0 

11 11 II 



IS 



20 



25 



o o 

-CHj-O-CH^-CHj-C-OM, et -c-OH|, 



M est H ou un cation, 
est H ou mdthyle, 
R est H. CH3. C2H5-. .(CH2-CH20)y-H. ou 



CH3 



-CHj-CH-OH, 



30 et 

y est 1 ou 2. 

et caract6ris§e en outre en ce que lesdits cations polyvalents sont presents selon une quantrtd 6gale d au nnoins 
40% de la quantit6 de cation requlse pour neutrallser l^hydrocolloTde dans ledit enrobage. et en ce que I'enrobage 
35 est 86ch6 sur I'aliment avant la friture et est un mince enrobage sur Taliment enrob6 qui est frit dans une huile ou 
graisse d une tennp6rature dans la gamme de 100 & 200^*0 pour Ibrmer ratiment frit au moins partiellement enrobd 
ayant une teneur en huile ou graisse qui est r^uite de fcigon significative, avec des propri6t68 organoleptiques 
amdlior^es. 

40 2. Composition alimentaire frite telle que revendiqu^e dans la revendication 1, caract^ris^e en outre en ce que ledit 
ailment est compose de tissu cellulaire choisi parmi des fruits, des I6gumes. de la volaille. du poisson et de la 
viande. 

3. Composition alimentaire frite telle que revendiqude dans la revendication 1, caract6ris6e en outre en ce que ledit 
45 aliment est compost d'aliments k base de p§te ou d'allments enrobes de p^te ^ frire. 

4. Composition alimentaire frite telle que revendiqu^e dans la revendication 1, caract6ris6e en outre en ce que ledit 
compost formant gel hydrocoIloTdal est de la pectine. 

so 5. Composition alimentaire frite telle que revendiqu^e dans Tune quelconque des revendications 1 k 4. caract6ris6e 
en outre en ce qu'une portion desdits composes formant gel hydrocoIloTdal ont un poids mol6culaire faible entre 
2.000 et 50.000. et une portion desdits composes fbrmant gel hydrocoIloTdal ont un poids mol6culaire 6lev6 sup6- 
rieur k 80.000. 

55 6. Composition alimentaire frite telle que revendiqu6e dans la revendication 2, caract6ris6e en outre en ce que ledit 
tissu est une portion d6coup6e de tissu cellulaire ayant une couche ext^rieure de cellules, dans laquelle ladite cou- 
Che extdrieure de cellules comprend au moins 50 pour-cent de la concentration d'eau dudit tissu avant le d6cou- 
page, ledit enrobage comprenant moins de 10 pour-cent en poids d'eau et au moins 90 pour-cent en poids desdits 
composes formant gel hydrocoIloTdal. 
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7. Composition alimentaire frite telle que revendiqude dans l*une quelconque des revendications pr6c6dentes. carac- 
t^is^e en outre en ce que ledit enrobage est appllqu6 en mettant en contact ledit aliment avec ledit enrot)age au 
moins deux fois. 



5 a. Composition alimentaire frite telle que revendiqude dans I'une quelconque des revendications pr^c^entes, carac- 
t6ris4e en outre en ce que ledit cation polyvalent comprend du calcium ou du fer. 

9. Proc6dd de preparation tfune composition alimentaire frite avec une absorption r6duite tfhuile ou de graisse. 
caract6ri86 en ce quil conprend les stapes oonsistant k : 

10 

(a) enrober Taliment au moins partiellement avec au moins un enrobage de gel hydrocolloTdal f6rm6 par la 
reaction d'un cation polyvalent et d'au moins un compost formant gel hydrocolloTdal susceptible de se rdticuler 
avec un cation polyvalent cholsl parmi le groupe constitu6 de : 



IS 



20 



(i) la pectine, Tactde pectinique, I'acide pectique et des sels de celui-d. les pectinates. les polygalacturo- 
nates et des sels de ceux-d, te carragh^nane ou des melanges de celui-ci. Tacide arabique. la gomme 
adragante ou des melanges de celle-ci, la gomme karaya, la gomme arabique, la gomme ghatti. I'agar, la 
gelatine, la gellane. la pulluiane, la curdlane. I'amidon de propyldneglycd. la sd6roglucane ou des melan- 
ges de celle-cl. ou 

(ii) un compose de fbrmule generate : 



HCL. - 



so 



3$ 




n 



40 



dans laquelle 

— est une liaison glucosidique alpha (a) ou bdta (p), 
n est un nombre entierde 10 k 10.000, 
X est choisi independamment n fbis parmi 



45 



-C-OM, -CH,-0-CHj-C-OM, -C-NH,, 



so 



O 0 

II ^ n 

-CH2-0-CHj-CH,-C«0M, et -C-OMj,, 
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M est H ou un cation, 
Ml est H ou methyls. 
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R est H. CH3. CsHs-, '(CH2'CHrO)fH, ou 

CH3 

et 

y est 1 ou 2, 

et dans laquelle, lesdits cations polyvalents sont presents selon une quantitd 6gale k au moins 40% de la 
quantity de cation requise pour neutraliser i'hydrocollolde dans ledit enrobage ; 

(b) s6cher raliment enrobd. et 

(c) foire f rire raliment enrob6, s6chd, dans une huiie ou graisse de cuisson, k une temperature dans la gamme 
de 100 ^ 200*^0. pour former Taiiment frit au moins partiellement enrobd ayant une teneur en huile ou graisse 
qui est r^uite de fagon significative, avec des propri^t^s organoleptiques am6lior6es. 

20 10. Proc6d6 de proration d'une composition alimentaire f rite tel que revendiqu6 dans la revendication 9, caract6ris6 
en outre en ce qu'une 6tape suppldmentaire est effectu6e avant rdtape (a), ladite 6tape suppl6mentaire compre- 
nant le blanchiment de raliment dans une solution aqueuse contenant au moins 0.05% en poids d'un cation poly- 
valent comestible. 

25 11. ProcM6 de proration d'une composition alimentaire f rite tel que revendiqu6 dans la revendication 9 ou dans la 
revendication 10, caract6rte6 en outre en ce qu'une portion desdits composes fbrmant gel hydrocolloTdal ayant un 
poids mol^laire faible entre 2.000 et 50.000 est appliqu^e pour former ledit enrobage avant d^appliquer une por- 
tion desdits composes formant gel hydrocolloTdal ayant un poids mol6cuiaire 6l6v6 sup6rleur k 80.000. 

30 1 2. Procdd^ de preparation d'une composition alimentaire frite tel que revendiqud dans I'une quelconque des revendi- 
cations 9 d 1 1 . caract6ris6 en outre en ce que ledit aliment est d^ooupe et s6ch6 avant I'application de Tenrobage. 

13. Proc^dd de preparation d'une composition alimentaire frite tel que revendiqud dans Tune quelconque des revendi- 
cations 9^12, caracterise en outre en ce que ledit aliment poss^de de I'huile sur une surface exterieure de celui- 

35 ci. et dans lequel ladite huile est essentiellement eiiminee dudit produit en amenant du gaz chaud au contact de 
ladite surface exterieure. 

14. Precede de preparation d'une composition alimentaire frite tel que revendique dans I'une quelconque des revendi- 
cations 9 k 13, caracterise en outre en ce que retape d'enrobage (a) est effectuee au moins deux Ibis. 

40 
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